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PAGE 277
Human famines and evidence from animal studies suggest that starvation impacts
the health of the progeny. Rechavi et al. provide mechanistic insight into this phe-
nomenon in C. elegans, in which starvation-induced larval arrest elicits transcription
of small RNAs that target genes involved in nutrition. This transcription persists for
three generations and is dependent on the dsRNA-binding protein RDE-4; persis-
tence in progeny depends on the germline-expressed nuclear argonaute HRDE-1.
With this mechanism intact, offspring of starved animals live longer.
Genotype First for ASD Diagnosis
PAGE 263
Autism spectrum disorder (ASD) is a heterogeneous disorder, and identifying
subtypes based on behavior has been challenging. Bernier et al. took an inverse
approach of identifying patients all with mutations in the ASD-associated gene
CHD8. These patients largely shared several characteristics: ASD, macrocephaly,
distinct faces, and gastrointestinal complaints. chd8 disruption in zebrafish recapit-ulates some features of the human phenotypes such as increased head size and impaired gut motility. The findings indicate that
CHD8 disruptions define a distinct ASD subtype.
Immune Control of Gut Motility
PAGE 300
Gastrointestinal motility, which allows movement of digested food in the GI tract, is controlled by rings of smooth muscle intertwined
with a complex network of enteric neurons. Muller at al. now find that a special population of macrophages, residing within the
muscle, has reciprocal crosstalk with enteric neurons via the cytokines BMP2 andCSF1, regulatingmuscle contractions. Thismacro-
phage-neuronal dialogue is plastic and affected by intestinal microbiota, a discovery that offers new mechanistic insights into GI
motility disorders.
New Twist on Transcriptional Bursts
PAGE 314
Transcription of highly expressed genes occurs in stochastic bursts in bacteria. Using single-molecule assays to investigate
the underlying basis of ‘‘bursty’’ transcription, Chong et al. show that transcription causes positive supercoiling buildup on
DNA that inhibits additional transcription initiation and elongation. Release of supercoiling by gyrase rapidly triggers a new round
of mRNA production and iteration of the cycle. The concentration of gyrase determines the overall extent of transcriptional
bursting.
DNA Empowers Protease in Damage Repair
PAGE 327
DNA-protein crosslinks are a form of damage that interferes with replication that may arise from the production of formaldehyde dur-
ing histone demethylation. Stingele et al. now provide insight into how such lesions are removed, identifying a metalloprotease that
requires DNA binding for activity and directly targets the protein components of DNA-protein crosslinks.
Genomic Interactions at ‘‘Space-Time’’ Resolution
PAGE 339
Physical interactions between coding and regulatory elements regulate gene
expression. Lucas et al. combine modeling and imaging techniques to trace the
3D trajectories of the genomic elements that are required for the assembly of
the B cell antigen receptor. They discover that interactions between genomic
regions separated by megabases happen on the order of minutes and that
spatial confinement, largely determined by the viscoelastic nature of the nuclear
environment, is the critical parameter that determines the frequency of these
encounters.
Carbs, Bugs, and Cancer
PAGE 288
Belcheva et al. discover that the gut microbiota can induce colorectal cancer in sus-
ceptible mice through production of carbohydrate-derived metabolites, especially
butyrate. The carcinogenic effect requires a high-carbohydrate diet and is indepen-
dent of inflammation or production of DNA mutagens. Rather, microbiota-derived
butyrate directly induces transformation of colon epithelial cells affecting pathways
involved with proliferation and mismatch repair.Cell 158, July 17, 2014 ª2014 Elsevier Inc. 229
Self-Centered Microtubules
PAGE 368
Adenomatous polyposis coli (APC) is amicrotubule plus-end scaffolding protein important in biology,
cancer, and other diseases. Preitner et al. find that APC is an RNA-binding protein and identify
an mRNA interactome highly enriched for APC-related functions. Interaction between APC and
b2B-tubulin mRNA is critical for axonal dynamic microtubule extension and neuron migration. The
findings suggests a protein-synthesis-based model for microtubule assembly and implicates APC
as a platform-linking protein and mRNA networks.
Eight Is Just Enough for Transposase
PAGE 353DNA transposons use self-encoded enzymes to move from one genomic location to another with important implications for genome
stability and evolution. Hickman et al. investigate the structure and properties of the eukaryotic transposase, Hermes, bound
to transposon ends and reveal that it forms an octomeric ring of subunits. This subunit surplus, so to speak, provides multiple
DNA-binding domains to bind repeated sequences within transposon ends that are likely to confer greater affinity and specificity
for transposon mobilization.
License to Segregate
PAGE 397
CENP-A is a hallmark of centromeric architecture, and McKinley and Cheeseman define Polo-like kinase 1 (Plk1) as a control factor
for its deposition. Licensing by Plk1 and negative regulation by cyclin-dependent kinase (CDK) control CENP-A incorporation during
the cell cycle, ensuring accurate chromosome segregation.
Treasure Trove of Bacterial Metabolites
PAGE 412
Bacteria produce a wide range of secondary metabolites, many of which are used in human medicine as antibiotics and anticancer
agents. Cimermancic et al. introduce a new algorithm to mine genomes for secondary metabolite biosynthetic pathways and use
the results to perform a global analysis of biosynthesis across the prokaryotic tree of life. They identify a widely distributed family
of polyketides that may serve as protective agents against oxidative stress.
Microbes: Say Cheese!
PAGE 422
The importance of diverse microbial communities to biological and environmental processes are coming to light. Striking a balance
between natural communities too complex and inaccessible to be readily tractable and synthetic communities with far less
complexity, Wolfe et al. develop cheese rinds as model heterogenous microbial communities. They characterize the community
composition and show that it is culturable and can be used to probe temporal development patterns and interspecies interactions.
This system may enable mechanistic dissection of complex microbial interactions.
LUMIER Lights Up Chaperone Network
PAGE 434
Chaperonesandcochaperonespromote the folding and functionof thousandsof client proteins, but how they integrate into theproteo-
stasis network is unclear. Taipale et al. employmass spectrometry andquantitative LUMIERassays tomap this network in humancells.
The authors identify hundreds of newclient proteins, characterize their integration into the network, and determine the client specificity
of most cochaperones, providing a springboard for understanding the architecture of the proteostasis network in health and disease.
Roadblocks to Reprogramming
PAGE 449
Reprogramming of somatic human cells to induced pluripotent stem cells holds enormous promise for regenerative medicine;
however, limited efficiency to the process suggests the presence of endogenous barriers. Qin et al. systematically identify and
characterize reprogramming barriers, providing insight into the relevant pathways and networks.
Barriers from different pathways interact and have combinatorial effects, underscoring the need
for a global view.
Glial Precursors: BYOB
PAGE 383
Oligodendrocytes are themyelinating cells of the central nervous system. Yuen et al. show that when
encountering a hypoxic environment, such as the hypovascular developing white matter of the
mammalian forebrain, oligodendrocyte precursor cells respond by directly inducing angiogenesis
throughHIF-mediatedWnt signaling. Thus an intrinsic signaling by these precursors elicitsmetabolic
support for axon development and myelination.Cell 158, July 17, 2014 ª2014 Elsevier Inc. 231
